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(54) Semiconductor device with an antenna and fabrication method therefor 



(57) A semiconductor device with an antenna com- 
prises one or more antenna units (20) for sending and 
receiving signals and a semiconductor element (12) 
electrically connected to the antenna units (20). The 
antenna units (20) are formed by pressing or etching a 
thin metal sheet having substantially the same flat sur- 
face size as the semiconductor element (12). and the 



antenna units are integrally coupled to the surface of the 
semiconductor elements (12). When the antenna units 
(20) are formed in a plurality of layers they are sepa- 
rated by insulating Isyers (16), and the antenna units 
(20 a,b,c) formed on the respective layers are con- 
nected electrically in series with each other. 
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D scription 

[0001] The present invention relates to a semicon- 
ductor device with an antenna used for a contactless IC 
card or the like and a fabrication method thereof. 
[0002] A contactless IC card, as shown in Fig. 1 1 , 
comprises a semiconductor element 12 for sending and 
receiving signals, an antenna 1 0 in the form of a flat coil 
electrically connected to the semiconductor element 1 2, 
and card-like films 1 4 for holding the antenna 1 0 and the 
semiconductor element 12 from the two sides thereof, 
thereby forming a thin card as a whole. 
[0003] The antenna 1 0 can be fomried by pressing a 
thin metal sheet into a predetermined shape of a coil, or 
etching a conductive layer formed on one side of a film 
into a predetermined shape of coil. 
[0004] The conventional contactless IC card, as 
shown in Fig. 11, has the antenna 10 arranged along 
the outer peripheral edge of the card. This arrangement 
is employed in view of the fact that the communication 
characteristics of the antenna 10 are determined by the 
area defined by the loop and the number of turns of the 
antenna, and also under the restraint of the size of a 
■card", the loop of the antenna 10 is fomied along the 
outer peripheral edge while at the same time taking 
portability into account. 

[0005] For example, the antenna can be formed by 
pressing or etching a thin metal sheet (e.g. an iron 
sheet) which is about 0.1 mm thick. In this case, the 
clearance between one antenna and an adjacent 
antenna is usually ranges from 0.1 mm to 0.5 mm 
though it is generally detemiined by the number of turns 
of the antenna. 

[0006] Also, the surface of the antenna formed as 
described above can be plated with nickel. Also, the sur- 
face of the portions of the antenna to which bonding 
wires are bonded, to electrically connect a semiconduc- 
tor element and the antenna, can be plated with gold or 
palladium. 

[0007] The requirement for a large area for the 
antenna 10 as in the conventional IC card, however, lim- 
its the possibility of reducing the size of the electronic 
devices and hence the applicability to other areas. 
[0008] In view of the characteristics of electronic 
parts having such communication functions as 
described above, the object of the present invention is 
to provide a semiconductor device, and a prefen-ed 
method of fabrication thereof, which can reduce the size 
of the electronic parts having such communication char- 
acteristics and are readily applrcable to various else- ; 
tronic equipment. 

[0009] In order to achieve the aforementioned 
object, the present invention is configured as described 
below. 

[0010] According to one aspect of the invention, i 
there is provided a semiconductor device with an 
antenna comprising one or more antenna units for 
sending and receiving signals, and a semiconductor 



element electrically connected to the antenna units, 
wherein the antenna units are formed by pressing or 
etching a thin metal sheet with substantially the same 
flat surface size as the semiconductor element, and the 
5 antenna units are integrally coupled to the surface of the 
semiconductor element 

[001 1 ] The antenna units are fonned in a size capa- 
ble of being arranged within the surface of the semicon- 
ductor element and coupled to the surface of the 

10 semiconductor element 

[0012] The antenna units are fomried in a plurality of 
layers, separated by insulating layers, and the antenna 
units fomried on the respective layers are electrically 
connected in series with each other. By adjusting the 

15 number of the layers of the antenna unit, the required 
conditions such as the number of turns of the antenna 
can be met 

[001 3] Also, the outer surface of the antenna is cov- 
ered with a sealing resin. 

20 [0014] Another feature of-this invention is that con- 
necting terminals protruded toward the antenna unit of 
an adjacent layer are fonmed on one of the surfaces of 
antenna units and the antenna units are electrically con- 
nected with each other through the connecting temii- 

25 nals. 

[0015] Still another feature of the invention is that 
the antenna units are electrically connected with each 
other by using an anisotropic conductive adhesive film 
or an anisotropic conductive adhesive. The use of the 

30 anisotropic conductive adhesive film or the anisotropic 
conductive adhesive facilitates the electrical connection 
and integration between adjacent antenna layers. 
[001 6] According to another aspect of the invention, 
there Is provided a method of fabricating a semiconduc- 

35 tor device with an antenna comprising one or more 
antenna units for sending and receiving signals and a 
semiconductor element electrically connected with the 
antenna units, comprising the steps of forming a plural- 
ity of semteonductor elements at predetermined posi- 

w tions on a semiconductor wafer, forming an antenna 
frame having a plurality of antenna units at the positions 
corresponding to the predetermined positions by press- 
ing or etching a thin metal sheet, and setting said semi- 
conductor wafer and said antenna frame in register with 

#5 each other in an opposed relation to each other in 
accordance with the positions of said semiconductor 
elements and said antenna units, coupling by connect- 
ing each of said semiconductor elements and the corre- 
sponding antenna units with each other electrically, and 

» cutting off said semiconductor wafer and said antenna 
frame to the profile of each of said semiconductor 
devices. 

[0017] Also, according to another aspect of the 
invention, there is provided a method of fabricating a 
5 semiconductor device with an antenna comprising one 
or more antenna units for sending and rec iving signals 
and a semiconductor element electrically connected 
with the antenna units, comprising the steps of forming 
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a pluralrty of semiconductor elements at predetennined 
positions on a semiconductor wafer, forming an antenna 
frames, each of which has a plurality of antenna units at 
the positions corresponding to the predetermined posi- 
tions, by pressing or etching a thin metal sheet, forming 5 
a multilayered member by integrating said antenna 
frames, each of which is separated by an adhesive film, 
and by connecting antenna units of said antenna frames 
electrically in series with each other, and setting said 
semiconductor wafer and said multilayered member in 
register with each other in an opposed relation to each 
other in accordance with the positions of said semicon- 
ductor elements and said antenna units, coupling by 
connecting each of said semiconductor elements and 
the corresponding antenna units with each other electri- 
cally, and cutting off said semiconductor wafer and said 
multilayered member to the profile of each of said sem- 
iconductor devices. 

[0018] The antenna units of the antenna frames, 
each of which is separated by an adhesive film, are 
electrically connected in series with each other through 
the connecting terminals on a surface of the antenna 
unit fonmed into protrusions toward a surface of an adja- 
cent antenna unit. 

[0019] The outer surface of the antenna frame Is 
covered with a sealing resin before the semiconductor 
wafer, having the antenna frame, is cut off to the profile 
of each of the semiconductor devices. 
[0020] Particular embodiments in accordance with 
this invention will now be described with reference to the 30 
accompanying drawings: 

Rg. 1 is a plan view showing an example of an 
antenna unit used with a semiconductor device with 
an antenna. 35 
Fig. 2 is a sectional view showing an antenna unit to 
which an anisotropic conductive adhesive film is 
bonded. 

Fig. 3 is a perspective view of a semiconductor . 
device with an antenna. 4o 
Fig. 4 is a sectional view of a semiconductor device 
with an antenna. 

Fig. 5(a) is a sectional view of a semiconductor 
device with an antenna according to another 
embodiment 4S 
Fig. 5(b) is a sectional view of a semiconductor 
device with an antenna according to still another 
embodiment. 

Fig. 6(a) is a diagram for explaining a method of 
fabricating a semiconductor device with an antenna so 
having a plurality of antenna units fomied in layers, 
in which an anisotropic conductive adhesive film is 
bonded to each antenna unit 
Fig. 6(b) is a diagram for explaining a method of 
fabricating a semiconductor device with an antenna ss 
having a plurality of antenna units formed in layers, 
in which a multilayered member is fonmed. 
' Fig. 6(c) is a diagram for explaining a method of fat>- 



ricating a semiconductor device with an antenna 
having a plurality of ant nna units formed in layers, 
in which the multilay red member is bonded to a 
semiconductor element 

Fig. 7 is a diagram for explaining a method of fabri- 
cating a semiconductor device with an antenna 
using a semiconductor wafer. 
Fig. 8 Is a sectional view of a semiconductor device 
with an antenna according to a further embodiment. 
Rg. 9 Is a sectional view of a semiconductor device 
with an antenna according to a still further embodi- 
ment. 

Rg. 1 0 is a diagram for explaining a configuration of 
the antenna units with antenna members arranged 
in layers. 

Rg. 1 1 is a diagram for explaining a configuration of 
an IC card. 

[0021] A semiconductor device with an antenna 
according to this inventior> is fabricated in such a man- 
ner that one or more antenna units used by being con- 
nected to a semiconductor element for sending and 
receiving signals are produced by pressing or etching a 
thin metal sheet and the antenna units are electrically 
connected to the semiconductor element 
[0022] Fig. 1 shows an example of an antenna unit 
20 fomied by pressing or etching a thin metal sheet. 
The antenna unit 20 according to this embodiment is 
designed in such a shape that a coil is laid over the 
entire surface of the semiconductor element 12. 
[0023] The actual operation of working the antenna 
unit 20 is performed by a method in which a long frame 
with a multiplicity of pieces of the antenna unit 20 is 
formed by pressing and each antenna unit 20 Is pro- 
duced from the frame, or by a method in which a frame 
having a multiplicity of pieces of the antenna unit 20 in 
two directions is formed by etching so that each 
antenna unit 20 is produced from this frame. 
[0024] Numerals 21a and 21b designate connect- 
ing terminals for electrically connecting the antenna unit 
20 to the electrode terminals of the semiconductor ele- 
ment 12. The connecting terminal 21a is formed at an 
end of the outer peripheral portion of the antenna unit 
20, and the connecting tenminal 21 b is formed at an end 
of the Inner peripheral portion. 

[0025] As shown in Fig. 2, the connecting terminals 
21a and 21b are formed in such a manner as to pro- 
trude from the flat surface on which the antenna unit 20 
is wound. The protrusions can be easily formed in parts 
of a thin metal sheet punched during the pressing step 
for forming the coiled antenna unit 20. In forming the 
antenna unit 20 by etching, on the other hand, a pattem 
of the antenna unit 20 is fonmed by etching the thin 
metal sheet and the portions to be formed with the con- 
necting terminals 21a and 21b are formed into the pro- 
trusions. 

[0026] Fig. 2 shows an antenna unit 20 which has 
an anisotropic conductiv adhesive film 16 bonded to 
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the side of the antenna unrt 20 from which the connect- 
ing terminals 21a and 21b are protruded. The aniso- 
tropic conductive adhesive film 16 is used for coupling 
by electrically connecting the ant nna unit 20 to the 
semiconductor element 12. 

[0027] Fig. 3 is a perspective view showing the 
state in which the antenna unit 20 is coupled to the sem- 
iconductor element 12 through the anisotropic conduc- 
tive adhesive film 16, and Fig. 4 is a sectional view of 
the same. 

[0028] As shown in Fig. 4, connecting pads 13 for 
coupling with the connecting terminals 21a and 21b of 
the antenna unit 20 are formed on the surface of the 
semiconductor element 12 and slightly protrude there- 
from. The antenna unit 20 to which the anisotropic con- 
ductive adhesive film 1 6 is bonded is set in register with 
the semiconductor element 12 and, by heating and 
pressing, the antenna unit 20 is bonded integrally with 
the semiconductor element 12, while connecting only 
the connecting pad 13 and the connecting terminals 
21a, 21 b electrically to each other. 
[0029] Fig. 3 shows a semiconductor device with an 
antenna having the antenna unit 20, which is formed in 
the same flat shape as the semiconductor element 12, 
within the surface of the semiconductor element 12. 
[0030] This semiconductor device, in which the 
antenna unit 20 is integrally built-in, constitutes a device 
having a function similar to the conventional contactless 
IC carcl. Even in the case where a pattern of the 
antenna unit 20 is required to be laid with high density 
within the surface of the semiconductor element 12 to 
obtain the required communication characteristics, the 
required antenna pattern can be formed by pressing or 
etching. 

[0031] As shown in Fig. 5(a), the outer surface of 
the antenna unit 20 of the semiconductor device shown 
in Fig. 3 may be covered with a sealing resin 18 or. as 
shown in Rg. 5(b), the entire surface of the antenna unit 
20 and the semiconductor element 12 may be covered 
with the sealing resin 1 8. 

[0032] The semiconductor device according to this 
embodiment concerns the case in which the antenna 
unit 20 is fonmed in a single layer. In the case where the 
single layer cannot provide a sufficient number of turns 
of the antenna unit 20, the required number of turns can 
be obtained by integrating a plurality of the antenna 
units 20. 

[0033] ngs. 6(a) to 6(c) show a method of fabricat- 
ing a semiconductor device with an antenna comprising 
a plurality of antenna units integrated and arranged on 
the surface of the semiconductor element 12. 
[0034] Rg. 6(a) shows the state in which aniso- 
tropic conductive adhesive films 1 6 are bonded to the 
antenna units 20a. 20b and 20c fonned with a required 
pattern by pressing or etching. The antenna units 20a, 
20b and 20c are ach formed with protruded connecting 
terminals 21 for electrically connecting the layers in 
which the antenna units 20a. 20b and 20c are set and 



integrated in r gister to ach other. The anisotropic con- 
ductive adhesive films 16 are bonded to that side of 
each of the antenna units 20a, 20b and 20c from which 
the connecting terminals 21 are projected. 
5 [0035] Fig. 6(b) shows the state in which the 
antenna units 20a, 20b and 20c with the anisotropic 
conductive adhesive films 16 bonded thereto are set in 
register with each other, and by heating and pressing, 
are integrated into a multilayered member 22. By inte- 
10 grating the antenna units using the anisotropic conduc- 
tive adhesive films 16, the antenna units 20a, 20b and 
20c between the adjacent layers are electrically con- 
nected to each other with only the portions thereof 
fonmed with the connecting terminals 21 . 
15 [0036] Fig. 6(c) shows the state in which the multi- 
layered member of the antenna units 20a, 20b and 20c 
is set in register with and bonded to the semiconductor 
element 12. Also, when bonding the multilayered mem- 
ber 22 of the antenna units to the semiconductor ele- 
20 ment 12, the anisotropic conductive adhesive film 16 
may be used so that the connecting tenminals 21 on the 
adhesive surface of the semiconductor element 12 can 
be electrically connected and integrated with the con- 
necting pads 13. In place of the anisotropic conductive 
25 adhesive film 16, an anisotropic conductive adhesive 
may be coated to bond the antenna units 20a, 20b and 
20c and the antenna multilayered member 22, 
[0037] In this way. a semiconductor device with 
antenna units can be obtained with the antenna units 
30 20a, 20b and 20c integrated within the surface of the 
semiconductor element 12. The integration of the 
antenna units 20a, 20b and 20c can produce a semi- 
conductor device having the same plan as the semicon- 
ductor element 12 without enlarging the space in which 
35 the antenna units are arranged. Unlike in this embodi- 
ment, having fonned therein the three layers of the 
antenna units 20a, 20b and 20c. the antenna units may 
be integrated in a greater number of layers. Thus, the 
integrated antenna units arrangement can produce a 
40 semiconductor device having the required communica- 
tion characteristics. The semiconductor device formed 
using the antenna unit multilayered member 22 consti- 
tutes a product having an appearance similar to the 
semiconductor device shown In Fig. 3. 
45 [0038] The method of fabricating a semiconductor 
device with antenna according to the embodiments 
described above is one for fabricating a semiconductor 
by coupling an antenna unit to each of the semiconduc- 
tor elements 12 formed Individually. A semiconductor 
50 device with an antenna having the same shape as the 
semiconductor element as described above can be 
obtained also by a method in which antenna units are 
units set in register with and coupled to a semiconductor 
wafer, after which the semiconductor wafer is cut off in 
55 to the device. 

[0039] Rg. 7 shows a method of fabricating a semi- 
conductor device with an antenna using a semiconduc- 
tor wafer 30. The semiconductor wafer 30 is formed with 
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semiconductor elements used for sending and receiving 
signals: Numeral 32 designates an antenna frame to be 
coupled by being electrically connected to each semi- 
conductor element of the s miconductor wafer 30. The 
antenna frame 32 is formed as a large-sized frame in 5 
such a manner that each antenna unit 20 is formed into 
a predetermined pattern in accordance with the 
arrangement of each semiconductor element of the 
semiconductor wafer 30 and the adjacent antennas 20 
are coupled by tie bars. The antenna frame 32 is formed 10 
by pressing or etching, and as in the aforementioned 
case, connecting terminals 21a and 21b are formed on 
each antenna unit 20. 

[0040] The semiconductor wafer 30 and the 
antenna frame 32 are set in register with each other is 
and, by being heated and pressed through an aniso- 
tropic conductive adhesive film 34, the semiconductor 
30 is bonded integrally with the antenna frame 32. As a 
result, each semiconductor element 12 and the corre- 
sponding antenna unit 20 are electrically connected and 20 
bonded to each other The semiconductor wafer 30 and 
the antenna frame 32, after being thus integrally bonded 
to each other, are sliced at the cutting position of each 
semiconductor device thereby to produce each semi- 
conductor device with antenna unit. When cutting the 25 
antenna frame 32, the tie bars are cut off so that the 
antenna unit of each semiconductor device comes to 
assume an independent form. The semiconductor 
device is obtained as a chip-sized product as in the 
embodiments described above. 30 
[0041] Before cutting off the frame and the wafer 
into the chip-sized semiconductor devices, the outer 
surface of the antenna frame 32 and the lower surface 
of the semiconductor wafer 30 are sealed to each other 
by a sealing resin 1 8 and then the individual semicon- 35 
ductor devices are cut off, thereby producing a semicon- 
ductor device shown in Fig. 8. With this semiconductor 
device, the outer surface of the antenna unit 20 and the 
lower surface of the semiconductor element 12 are 
sealed by the sealing resin 18. 40 
[0042] The aforementioned method of fabricating a 
semiconductor device with an antenna by coupling the 
antenna frame 32 to the semiconductor wafer 30 has 
the advantage that the semiconductor devices can be 
efficiently fabricated. The antenna frame 32 can also be 45 
formed efficiently as a large-sized frame by etching 
thereby contributing to a highly efficient fabricatipn. An 
individual antenna frame can of course be coupled to 
each semiconductor element formed on the wafer with- 
out using the large-sized antenna frame 32. so 
[0043] In the semiconductor device with the 
antenna according to the embodiments described 
above, the antenna unit 20 is arranged in the surface of 
the semiconductor element 12. As shown in Fig. 9, how- 
ever, the outline of the integrated member 22 formed by ss 
integrating the antenna units may be set to a larger size 
than the semiconductor element 12, so that the semi- 
conductor element 12 is mounted on the integrated 



member 22. The integrated member 22, which is shown 
in Fig. 6(b) above, includes the antenna units 20a, 20b 
and 20c electrically interconnected by use of the aniso- 
tropic conductive adhesive film 16 into a single inte- 
grated member. The semiconductor element 12 is 
bonded and mounted on the outer surface of the inte- 
grated member 22. Then, the semiconductor element 
12 and the antenna 20 are electrically connected by 
wire bonding. 

[0044] Fig. 10 shows antenna patterns formed in 
the first, second and third layers and a structure for elec- 
trically connecting the antenna units 20a. 20b and 20c. 
The antenna units 20a, 20b and 20c are connected in 
series between the layers through the connecting termi- 
nals of each layer. The semiconductor element 12 is 
electrically connected in series to the ends of the 
antenna units 20a, 20b and 20c. 
[0045] The electrical connection between the 
antenna unit 20 and the semiconductor element 12 can 
use wire bonding and is not limited to the use of the ani- 
sotropic conductive adhesive film 16 by which the con- 
necting temiinals and the opposed connecting pads 
arranged are connected to each other. Also, the con- 
necting temiinals and the opposed connecting pads can 
be connected by solder by way of solder bumps fonmed 
on the connecting pads. Also, an ordinary resin adhe- 
sive may be used instead of the anisotropic conductive 
resin film. Further, in the case of the semiconductor 
device shown in Fig. 9, the outer surface of the antenna 
unit 20 and the outer surface of the semiconductor ele- 
ment 12 can be sealed with a sealing resin. 
[0046] As described above, the semiconductor 
device with an antenna according to this invention is 
formed with the antenna units by pressing or etching a 
thin metal sheet and has the advantage that it can be 
fabricated by using the conventional pressing technique 
and the conventional etching technique as they are. 
[0047] Another feature of the semiconductor device 
with an antenna according to this invention is that the 
semiconductor device is formed substantially in the 
same size as the semiconductor element 12 and is 
therefore very small in size. This product can be used as 
an electronic part much smaller than the conventional 
IC card by utilization of the communication functions 
thereof. Also, the smaller size improves the portability, 
and commercial products easy to carry can be fabri- 
cated with a built-in semiconductor device. As described 
above, the semiconductor device according to the 
invention is expected to find wide applications in a vari- 
ety of fields. 

[0048] It will thus be understood that the semicon- 
ductor device with an antenna according to the inven- 
tion, as described above, is provided as a product 
formed substantially in the same size as the semicon- 
ductor element. This semiconductor device, therefore, 
is expected to find application in contactiess types of 
communications. Also, a method of fabricating the sem- 
iconductor device according to this invention makes it 
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possible to fabricate a semiconductor device with an 
antenna both efficiently and easily. 

Claims 

5 

1. A semiconductor device with an antenna compris- 
ing one or more antenna units for sending and 
receiving signals and a semiconductor element 
electrically connected to said antenna units. 

wherein said antenna units are formed by io 
pressing or etching a thin metal sheet with substan- 
tially the same flat surface size as said semiconduc- 
tor element, and 

wherein said antenna units are integrally 
coupled to the surface of said semiconductor ele- 15 
ment. 

2. A semiconductor device with an antenna according 
to claim 1 , 

wherein said antenna units are fomned in a 20 
size capable of being an^nged within the surface of 
said semiconductor element and coupled to said 
surface of said semiconductor element. 

3. A semiconductor device with an antenna according 2S 
to claim 1 or 2, 

wherein said antenna units are fomned in a 
plurality of layers each separated by insulating lay- 
ers, and the antenna units formed on said respec- 
tive layers are electrically connected in series with 30 
each other. 

4. A semiconductor device with an antenna according 
to claim 1 , 2 or 3, 

wherein the outer surface of said antenna is 35 
covered with a sealing resin. 

5. A semiconductor device with an antenna according 

to claim 3, 

wherein connecting temiinals protruded 40 
toward the antenna unit of an adjacent layer are 
formed on one of the surfaces of antenna units, 

wherein said antenna units are electrically 
connected with each other through said connecting 
terminals. 45 

6. A semiconductor device with an antenna according 
to claim 5, 

wherein said antenna units are electrically 
connected with each other by using an anisotropic so 
conductive adhesive film or an anisotropic conduc- 
tive adhesive. 

7. A method of fabricating a semiconductor device 
with an antenna, comprising one or more antenna ss 
units for sending and r ceiving signals and a semi- 
conductor element electrically connected with said 
antenna units, 



comprising the steps of forming a plurality of 
semiconductor elements at predetermined 
positions on a semiconductor wafer, fonming an 
antenna frame having a plurality of antenna 
units at the positions corresponding to said pre- 
determined positions by pressing or etching a 
thin metal sheet, and setting said semiconduc- 
tor wafer and said antenna frame in register 
with each other in opposed relation to each 
other in accordance with the positions of said 
semiconductor elements and said antenna 
units, coupling by connecting each of said sem- 
iconductor elements and the corresponding 
antenna units with each other electrically, and 
cutting off said semiconductor wafer and said 
antenna frame to the profile of each of said 
semiconductor devices. 

8. A method of fabricating a semiconductor device 
with an antenna, comprising one or more antenna 
units for sending and receiving signals and a semi- 
conductor element electrically connected with said 
antenna units, 

comprising the steps of forming a plurality of 
semiconductor elements at predetermined 
positions on a semiconductor wafer, forming an 
antenna frames, each of which has a plurality 
of antenna units at the positions corresponding 
to said predetermined positions, by pressing or 
etching a thin metal sheet, fonning a multilay- 
ered member by integrating said antenna 
frames, each of which is separated by an adhe- 
sive film, and by connecting antenna units of 
said antenna frames electrically in series with 
each other, and setting said semiconductor 
wafer and said muttilayered member in register 
with each other in an opposed relation to each 
other In accordance with the positions of said 
semiconductor elements and said antenna 
units, coupling by connecting each of said sem- 
iconductor elements and the corresponding 
antenna units with each other electrically, and 
cutting off said semiconductor wafer and said 
multilayered member to the profile of each of 
said semiconductor devices. 

9. A method of fabricating a semiconductor device 
with an antenna according to claim 8, 

wherain said antenna units of said antenna 
frames, each of which is separated by an adhesive 
film, ara electrically connected in series with each 
other through the connecting terminals on a surface 
of said antenna unit formed into protrusions toward 
a surface of an adjacent antenna unit 

10. A method of fabricating a semiconductor device 
with an antenna according to claim 7 or 8, 
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wherein the outer surface of said ant nna 
frame is covered with a sealing resin before said 
semiconductor wafer, having said antenna frame, is 
cut off to the profile of each of said semiconductor 
devices. 5 
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